TITLE OF THE INVENTION 

PUNCHING MACHINE AND METHOD THEREOF 

TECHNICAL FIELD 

The present invention relates to a punching machine and 
a method thereof which can move a work head comprising a ram 
and a tool in the direction of axis Y # and further can move 
a work clamp apparatus clamping a work in the direction of 
axis X. 

BACKGROUND ART 

Conventionally, as punching machines, a work head 
thereof comprising a ram and a tool is moved in the direction 
of axis Y, and a work clamp apparatus thereof - clamping a work 
is moved in the direction of axis X, thereby, a work can be 
punched. This kind of punching machines are known in, for 
example, a Japanese Patent Publication No. 59-44938, a 
Japanese Patent Publication No. 59-45449 and so on. 

According to this type of punching. machine , in order 
to punch a thin and long work which is punched with few holes, 
it is necessary to punch the work at high speed. In such 
high-speed punching, there is a problem how to move the work 
clamp apparatus in the direction of axis X. 

For example, it is very difficult to move at high speed 
a work of which dimension is 5,000 x 450 mm and thickness is 
0.4 mm, in the directions of axis X and Y. Especially, it 
is difficult to move the work in the direction of thFshorter 
dimension thereof . 

In order to avoid for moving the work in* the "direction 
of the shorter dimension, the work head comprising the ram 
and the tool is moved in the direction of axis Y . However, 
when a work clamp apparatus is moved at high speed in the 
direction of axis X, the work head and the work clamp apparatus 
are interfered with each other, which are in a dangerous state. 
Further, a dead zone exists so that it is not possible to punch 
the work. Furthermore, there is a problem that it is not 
possible to use a tool of a plurality of tools in the work 
head, located farthest from the work clamp apparatus. 
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DISCLOSURE OF INVENTION 

It is an object of the present invention to provide a 
punching machine and a method thereof which can move a work 
clamp apparatus clamping a work in the direction of axis X 
without interfering with a work head, so that a dead zone does 
not exist and that the work is punched at high speed. 

To achieve the object, ^ngpr^ing- ~4-r> n} n tm * o J ^ the- 
- iny.ciKtlo.iv , a punching machine comprises a work head having 
a ram and a tool and moving in a direction of axis Y on a body 
frame, a first work movement positioning apparatus mounted 
at one side in the direction of axis X in a movable area of 
the work head in order to move and position the work in the 
direction of axis X, and a second work movement positioning 
apparatus mounted at the other side in the direction of axis 
X in order to move and position the work in the direction of 
axis X. 

Accordingly, the work head comprising the rain and the 
tool which can move in the direction of axis Y is mounted on 
the body frame. The first and second work movement 
positioning apparatuses are mounted at both sides in the 
direction of axis X in the movable area of the work. head, 
respectively* Thereby, it is possible to punch the work at 
high speed. Further, it is not necessary for the first and 
second work movement positioning apparatuses _tp enter into 
the movable area of the work head. Accordingly, it is 
possible to avoid interfering with the work head sd~~that the 
^dead zone does not exist. 
jH^./Tp* >Aeeo rdlhg to claim 2 of " the ■ lnvmiLlou, ■ as it de pc n da- 
*from claim 1, in Lha puuuliliiy machino, - the f irs1 r-"ami--s^eQia€L— 
work positioning apparatuses comprise a carriage for axis X 
having a plurality of work clamps, a feed screw for moving 
a nut member integrated with the carriage for axis X, and a 
drive motor for rotating the feed screw, respectively. 

Accordingly, the first and second work movement 
positioning apparatuses can be driven controlled 
individually. For example, while the work is positioned by 
the first or second work movement positioning apparatus, the 




second or first work movement positioning apparatus can be 
moved to an arbitrary work holding stand-by position in order 
to po sition the work. 

lO^A^T -Re c o rdi n g to rlaim 3 - of tlre r-Mty Bntlon, as It ete ye Trds - 
-f rom claim 2 , thft p m^hj n g m nrh i n o _f nrt .hrr compri ^o n n' clutc h 
mounted on the body frame so that the feed screws are engaged 
and disengaged by the clutch. 

Accordingly, if necessary, each feed screw is engaged 
by the clutch means. Thereby, it is possible to rotate the 
feed screw by one drive motor in order to prolong a life span 
.of the drive motor. 

- Aoooarding to claim 4 oT Lhe Invention, cis 1L fl^p^ tre-sExom- 
- c l ai ms 2__o^— 3-; — tiie punching -mae hine further oompcico s - 
a plate holding clamp mounted on the body frame for holding 

the work. 

Accordingly, it is possible to move the work smoothly 
from the side of the first work movement positioning apparatus 
to the side of the second work movement positioning apparatus . 

Aeeoa?di-ng— to- claim 5 of the. .invention, a method of 
punching , in a punching machine having a work head including 
a ram and a tool and moving in a direction of axis Y on a body 
frame, a first work movement positioning apparatus mounted 
at one side in a direction of axis X in a movable area of the 
work head in order to move and position the work in the 
direction of axis X, and a second work movement positioning 
apparatus mounted at the other side in the direction of axis 
X in order to move and position the work in the direction of 
axis X, the method comprises the steps of: positioning the 
work by the first work movement positioning apparatus in order 
to punch the work; and next , moving the work from the first 
work movement positioning apparatus to the second work 
movement positioning apparatus so that the work is positioned 
by the second work movement positioning apparatus in order 
to continue punching the work. 

Accordingly, the work is positioned in the direction 
of axis X by the first work movement positioning apparatus. 
Further, the work head is moved in the direction of axis Y 
in the movable area in order to punch the work. Next, the 
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work is moved from the first work movement positioning 
apparatus to the second work movement positioning apparatus. 
The work is positioned by the second work movement positioning 
apparatus . The work head is moved in the direction of axis 
Y in the movable area in order to punch the work. 

Accordingly, it is possible to punch the work at higher 
speed, compared to the conventional method. Further, the 
first and second work movement positioning apparatuses are 
not entered into the movable area where the work head is moved. 
Accordingly, the first and second work movement positioning 
apparatuses are not interfered with the work head. Further, 
there is not existed the dead zone where the work can not be 
^jsunched. 

US^>AM^Aecor dlny to claim b ol Lhe juuveu t ioyr, ab 1 ™!! - depend s 
-£ j7Qm cl a im 5, Lhe moLllod - furthor comprioos Lhe bLep or : — ■ 
holding the work by the first and second work movement 
positioning apparatuses in order to punch the work. 

Accordingly, the work head is moved in the direction 
of axis Y. The work is held by the first- and second work 
movement positioning apparatuses in order to punch the work. 
Accordingly, a tension is applied to the work in order to punch 
the work so that it is possible to enhance a workability 
precision. Further, since the work is slightly raised in 
order to be moved, it is possible to avoid scratching the lower 
r surface of the work*. - ... - 



Aeeojctor g to c laim 7 of > tfee- invention, ^ as 1L depend s 
•ferem claim 5, — the mGth o d ^£ur£h$£^j^^ — ttre^TBp^oT: 



second work movement positioning apparatuses in order to 
punch the work. 

Accordingly, when the work head is moved in the ; 
direction of axis Y in order to punch the work, positioning 
the work is repeated alternately by the first and second work 
movement positioning apparatuses. Thereby, the work is 
vjnoved in order to punch a longer work continuously. 
t/yU)-nfe> -Aecor aiiiy Lo ulnirr r- 0 of - the in vgrrrtt m as ^fr-d ep e nds - 
"from o - laimo - 5 or 7, the method furLh&i. v u u^Lls^ -tfter-s^iu^^ 
positioning the second or first work movement positioning 




repeating positioning the work alternately by the first and 
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apparatus to a work holding stand-by position while the work 
is held by the first or second work movement positioning 
apparatus in order to punch the work. 

Accordingly, when a longer work is punched compared to 
a conventional method, the work is smoothly clamped and . 
undamped by the first and second work movement positioning 
apparatuses. Accordingly, it is possible to reduce a time 
for switching from clamping to ujiclamping of the work. 

Accordxng to claxm 0 of the invention, a method of 
punching, in a punching machine having a work head including 
a ram and a tool and moving in a direction of axis Y on a body 
frame, a first work movement positioning apparatus mounted 
at one side in a direction of axis X in a movable area of the 
work head in order to move and position the work" in the 
direction of axis X, and a second work movement positioning 
apparatus mounted at the other side in the direction of axis 
X in order to move and position the work in the direction of 
axis X, the method comprises the steps of: positioning the 
work by the first and second work movement positioning 
apparatuses in order to bore the work when the work is moved 
forward in the direction of axis X; and next forming the work 
when the work is moved backward in the direction of axis X. 

Accordingly, the work head is moved in the direction 
of axis Y in order to punch the work. First, the work is 
positioned by the first and second work movement positioning - 
apparatuses when the work is moved forward in the direction 
of axis X in order to bore the work. Secondly, the" work, is 
formed when the work is moved backward in the direction of 
axis X. Thereby, since the formed rising portion "is located 
in the direction far from the work head, it is possible to 
easily form the work partially upwardly as large as its 
height . 



BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 shows a plan view of a punching machine according 
to an embodiment of the present invention. 

Fig. 2 shows an enlarged cross -sectional view taken 
along the line II -II in Fig. 1. 
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Fig. 3 shows a schematic diagram explaining an 
operation of the present invention. 

Fig. 4 shows a schematic diagram explaining an 
operation of the present invention. 

Fig. 5 shows a plan view of a first and second work 
movement positioning apparatuses in Fig. 1 according to 
another embodiment of the present invention. 

Figs. 6A, 6B and 6C show schematic diagrams explaining 
an example of a method of the present invention. 

Figs. 7A, 7B, 7C and 7D show schematic diagrams 
explaining an example of a method of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

=11 Embodiments of the present invention' are explained 

\i: below in detail according to figures . . 

. Referring to Fig. 1 and Fig. 2, a punching machine 1 

comprises a gate- shaped body frame 3 which is standingly 
in mounted. On the body frame 3, a lower frame 5 is integrated 

;L ^ with upper frame 7 by side frames. A C-shaped frame 8 is 

|q movably mounted between the lower frame 5 and the upper frame 

1 3=18 7. A die block 9 and a punch block 11 mounting a plurality 

of dies and punches P in rectangular arrangement, 
!□ respectively, are faced with each other. The die block 9 and 

the punch block ,11 are movably mounted at upper ahd lower 
portions on the G?- shaped frame 8 in order to be moved -in- .-the 
direction ,of axis Y (upward and downward in Fig. 1). 

A nut member 13 is integrated with the punch block 11. 
A ball screw -15 stretched in the direction of axis Y is 
thread- engaged with the nut member 13. The upper and lower 
portions (shown in Fig. 1) of the ball screw 15 is rotatably 
supported by bearings 17 and 19 in-order to be rotated. The 
upper end (shown in Fig. 1) of .the ball screw 15 is engaged 
with a drive moto^or axis - Y *21» . 

^According to the above construction, when the drive 
^ motor^for axis Y-2rk is driven, the ball screw 15 is rotated. 

Thereby, the punch block 11 is moved in the direction of axis 
Y through the nut member 13,. The die block 9 As mounjted on 



(X^ the C-shaped frame 8~so-<&±ar 



n BJr r ^l- 3 V The die block 9 As mounjted on 
go- «that: the low er f^omc^-oan be s-Xa.de d . 



Accordingly, when the punch block 11 is moved in the direction 
of axis Y, the die block 9 can also be moved in the direction 
of axis Y through the C- shaped frame 8 . Further, the die block 
9 and the punch block 11 may be moved individually by different 
drive motors. In this case, preferably, the drive motors are 
synchronously driven. 

As shown in Fig. 2, a ram drive unit 25 comprising a 
ram apparatus 23 is mounted on the upper frame 7. The ram 
apparatus 23 is positioned at the upper position over each 
punch P mounted on the punch block 11 in rectangular 
arrangement. The ram apparatus 23 is movable in the 
directions of axis U and V which are same as the directions 
of axis X and Y, respectively. Further, the ram apparatus 
23 comprises a hydraulic cylinder in order to" be moved upward 
and downward. The ram apparatus 23 is moved in the direction 
of axis U by a drive -mot o^f or axis U ^rt and a transmission 
mechanism 29 in the ram drive unit 25. Further, the ram 
apparatus 23 is moved in the direction of axis V by a drive 

^ moto^for axis V-3-3: and a ball screw 32 . The tool of the punch 

P and the die D, and the ram apparatus 23 are generally called 
as a work head. 

According to the above construction, the ram apparatus 
23 is positioned in the directions of ax ^j u and v b Y the drive 

(X^y moto^for axis U ^7- and the drive moto^f or axis V 3^ in the 

ram drive unit 25. Thereby, the ram apparatus 23 is 
positioned in the upper position over where a desired punch 
P is positioned. The ram apparatus 23 is operated~*so that 
the desired punch P is punched. Thereby, the punch P and the 
die D are co-acted with each other in order "to punch a work 
W. 

A front table 33 and a rear table 35 are mounted at both 
sides of the body frame 3 . The work W which is due to be punched 
is set on the front table 33. The work W is moved in the 
direction of axis X (in the right and left direction- in Fig. 
1) from the front table 33 to the rear table 35. 

A first work movement positioning apparatus 37 and a 
second work movement positioning apparatus 3 9 are mounted on 
the front table 33 and rear ,table 35, respectively. A clump 
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base 41 of the first work movement positioning apparatus 3 7 

is mounted at one side (at lower side in Fig. 1) of the front 

table 33. A ball screw^or axis Xi 4* stretched in. the 

direction of axis Xi is mounted on the clump base 41. The 

right portion of the ball screw^lor axis Xi-4-3~is rotatably 

supported by a bearing 45 mounted on the clump base 41 J.n order 

to be rotated. The left portion of the ball screw^for axis 

x iJ& is rotatably supported by a bearing 4 7 mounted on the 

lower frame 5 in order to be rotated. 

A drive motor^for axis Xi^49'such as a servo-motor etc. 

having an absolut^encoder El is engaged with the right end 

of the ball screw Tor axis-Xr^-43-; A nut membe/Lr axis Xi 
_ . /L (3 /l> 

s&l is thread- engaged with the ball screw, for axis Xi A&T The 

nut membe^for axis Xx^S-i is integrated with a carriage for 

axis Xi ~&*r comprising work clamps 53A and 53B as a plurality 

of first work clamp apparatuses 53. 

According to the above construction, when the drive 

motor 'for axis Xi^? i s driven, the ball screw 43 is rotated 
A' 

Accordingly, the work clamps 53A and 53B of the first work 
clamp apparatus 53 are^moved in the direction of axis X x 
through the nut member for axis X x and the carriage^or 
axis X 1 ^5'7 ^ 

A clump base 57 of the second work movement positioning 
apparatus 39 is mounted at one side^at lower side in Fig. 

1) of the rear table 35 , A ball screw f6r axis X 2 -5'9 stretched 

A*" 

xn the direction of axis X 2 is mounted on the clump base 57. 
The left portion of the ball screw^for axis X 2 -5^is rotatably 
supported by a bearing 61 mounted on the clump base 57 in order 
to be rotated. The right "portion of the ball screw^for axis 
x 2 is rotatably supported by a bearing 63 mounted on the 
lower frame 5 in ordgr to be rotated. 

A drive motor for axis X 2 -6-5*such as a servo-motor etc. 
having an absolute^ncoder E2 is engaged with the left end 
of the ball screw f 6r axis X 2 A nut member%r- axis X 2 

-6*7 is thre^p^ engaged with the ball screw for axis X 2 "S^-. The 
nut member^for axis X 2 -=6=7- is integrated with a carriage^or 
axis X 2 ^r comprising work clamps 69A and 69B as a plurality 
of second work clamp apparatuses 69. 
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or 



^According to the above construction, when the drive 
motorjEor axis X 2 -6-5»is driven, the ball screw 59 is rotated. 
Accordingly, the work clamps 69A and 69B of the second work 
clamp apparatus 6 9 are moved in the direction of axis X 
(J^ through the nut member^f?or axis X 2 ^esTand the carriage^ 
0^ axis^M^. A. /o 

The work clamps 53A and 53B of the first work clamp 
apparatus 53 and the work clamps 69A and 69B of the second 
work clamp apparatus 69 are constructed by a structure shown 
for example, in Fig. 2 of a Japanese Patent Publication No. 
2-37468. The structure comprises a position adjusting 
mechanism (clamp positioner) for clamping a work W and for 
.-^PiOL 1 ? adjusting a position of the clamp^gjjp^ 

;|! Qj^ T he left end of the ba^-1 screws/for axis X x ^ and the 

!S (X rl 9 ht end of the ball scre^ft)r axis X^5<f*can be engaged and 

;~k Ck* disengaged by, for example, an electromagnetic clutch^Thcvrcby^ 
;f - it is possible to aQju^L a p a ^ iL io n^^ as clutch means mounted 

In Ot- on the lower frame 5 . A locate pin^for axis xV^ is protrusibly 
^ retractably mounted near the side of the body frame 3 on the 

front table 33 by a cylinder etcetra. 
U An operation for punching the work W by the punching 

;il machine 1 is explained according to Fig. 3 and Fig. 4 . Firstly, 

if] as shown in Fig. 2, the work W is transmitted onto the front 

table 33 at the L side (at the side of loading) . JThe work 
^ W is positioned by a location of the locate pin Tor axis X 
0^ and of the work clamps 53A and 53B. Secondly^ the work 

W is clumped by the work clamps 53A and 53B, then the~punching 

starts . 

That is, the drive moto^fdr axis X X ^A*T is driven in 
^ order to rotate the ball screw^for axis gr43 : Thereby, the 
work W clamped by the work clamps 53A and 53B through the nut 
Qi, membe^for axis Xi^S* and the carriage^Sr axis Xi*^ is moved 
at the left side in Fig. 3. The punch P and the die D are 
co-acted with each other in order to punch the work W at a 
desired position. Since the electromagnetic clutch 73 is not 
engaged, the drive motorfor axis X 2 is not driven. 

The work W is punched so that the work W can be reached 
at the side of axis X 2 , that is, at the side of the rear table 
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35 , as shown in Fig. 4 . The work W is clamped by the work clamps 
53A, 53B, and the work clamps 69A, 69B. That is, while the 
work clamps 53A, 53B, and 69A, 69B are being repositioned, 
the work W is transmitted. 

In this state, the electromagnetic clutch 73 is engaged, 
the ar J~g e motoi j^f or axis X 2 -^3*is driven. Thereby, the ball 
screw^for axis X 2 ^ is rotated so that the ball screw^ 
for axis X x A% can also be rotated. Accordingly, the work 
W is subsequently being punched in or^Ler to be moved at the 
left side in Fig. 4. The drive motor for axis X x Jk<f is turned 
off in order to be free. Further, the work W is punched in 
order to be positioned at the position shown by two chain dots 
line in Fig. 4. Since the work W is held by only the work 
clamps 69A and 69B, the electromagnetic clutch 73 ie able to 
be disengaged. Since the work W can be punched on only axis 
X 2 , the work W can be transmitted without interfering with 
the work head. Further, it is possible to punch throughout 
the work W. . ♦ 

A next work W is loaded and is laid on an origin where 
the axis X x is positioned at an origin, so that the loading 
of the next work W is completed. The work W is in order to 
be positioned. That is, during punching the previous work 
W, the next work W is positioned in order to be loaded. 
Accordingly, it is possible to realize higher workability 
relative to the total working lot . 

Fig. 5 shows an another embodiment alternative to the 
first and second work movement positioning apparatuses in Fig.. 
1. The elements having the same reference numbers in Fig. 
5 are the same portions in Fig. 1". Accordingly, the detailed 
explanation of the same portions is omitted. The different 
portions are explained below. 

Guide rails 79A and 79B stretched in axis X x in the first 
work movement positioning apparatus 37 are laid at the front 
and rear side (the upper and lower side) of the front table 
33 . Guide rails 81A and 81B stretched in axis X 2 in the second 
work movement positioning apparatus 3 9 are laid at the front 
and rear side (the upper and lower side) of the rear table 
35. The lower portion at the front and rear side of a 



gate-shaped carriage for axis X^is mounted on the guide 
rails 79A and 79B in order to be^^i^l in the direction of 
axis X x . The lower portion at the front and rear side of a 
gate -shaped carriage^for axis X 2 Vl^ is mounted on the guide 
rails 81A and 81B in order to be^cl- idod in the direction of 
axis X 2 . 

Work clamps 53A, 53B, 53C, 5 3D as the first work clamp 
apparatus 53 are mounted at the lower portion at front and 
rear side of the carriage for axis X{hs r. Work clamps 69A, 
69B, 69C, 69D as the secondwork clamp~apparatus 69 are mounted 
at the lower portion at front and rear side of the carriage^ 
for axis - Xjtf ir. A, 

According to the above construction, the work W is 
clamped by the work clamps 53A, 53B. 53C, 53D in order to be 
positioned in the direction of axis X x . Further, the work 
W is clamped by the work clamps 69A, 69B, 69C, 69D in order 
to be positioned in the direction of axis X 2 . The rest 
construction in Fig. 5 is same as the construction in Fig. 
1. Accordingly, a detailed explanation is omitted. 
Accordingly, the work W is clamped front and rear, and right 
and left by the work clamps 53A, 53B, 53C, 53D and 69A, 69B, 
69C, 6 9D or the work clamps 53B, 53D, 69B, 69D. Thereby, the 
tension can be applied to the work W so that it is possible 
to enhance workability precision. Further, it is possible 
to move the work W at high speed. Furthermore, since it is 
possible to slightly raise the work W in order to be moved, 
it is possible to avoid scratching the lower surface of the- 
work W by the die D. 

The work clamps 53A, 53B, 6 9A, 69B among the work clamps 
53A to 53D and 69A to 69D are fixed. It is possible to move 
the work clamps 53C, 53D. 69C, 69D in the front and rear 
direction (upward and downward in Fig. 5) by a drive mechanism 
such as a drive motor 83 and a ball screw 85. Thereby, it 
is possible to correspond to the variation relative to a 
length of shorter side of the work W. 

Next, another method of punching the work W by using 
the above punching machine 1 is explained below. 

For example, as shown in Fig. 6A, the side of the right 



end of a long work W is clamped by the work clamps 53A, 53B. 
The work W is moved at the left side in the direction of axis 
X x so that the punch block 11 and the die block 9 can be moved 
in the direction of axis Y. It is possible to operate a 
desired punching relative to the work W. 

When the work clamps 53A, 53B is reached at a position 
shown in Fig. 6B, the side of the left end of the work W is 
clamped by the work clamps 69 A, 69B. Further, the work W is 
undamped by the work clamps 53A, 53B. The work W clamped 
by the work clamps 69A, 69B is moved at the left side on axis 
X 2 . The punch block 11 and the die block 9 can be moved in 
the direction of axis Y so that the work W is punched. It 
is possible to punch throughout the total work W. The work 
clamps 53A, 53B are returned to where they" were ."The work 
clamps 53A, 53B are returned to the work holding stand-by 
position, so that the work clamps 53A, 53B are in stand-by 
state in order to punch the next work W. 

Accordingly, the work clamps 53A, 53B, 69A, 69B are not 
entered into the movable area where the punch block 11 and 
the die block 9 can move in the direction of axis Y. : Therefore , 
it is possible to prevent the work clamps from interfering 
with the work W. Further, it is possible to punch the portion 
clamped by the work clamps 53A, 53B, 6 9A, 69B. Accordingly, 
the dead zone does not exist so that it is possible to punch 

the work W at high speed. 

As shown in Fig. 7A, when the work W is very long, the 
work W is clamped by the work clamps 53A, 53B. The -work- W 
is moved at the left side on axis X x in order to punch the 
work W. Next, as shown in Fig. 7B, the work W is clamped by~ 
the work clamps 6 9A, 69B. The work W is undamped by the work 
-clamps 53A, 53B. As shown in Fig-. 7C, the work clamps 69A, 
69B is moved at the left side in the direction of axis X 2 in 
order to be punched. While the work W is punched, the work 
clamps 53A, 53B are returned to where they were. Thereby, 
the work W is clamped. 

The work clamps 6 9A, 69B are undamped at the position 
shown in Fig. 7C. As shown in Fig. 7D, the work clamps 5 3A, 
53B are moved at the left side in the direction of axis X x 
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in order to punch the work W. When the work clamps 53A # 53B 
are reached at the position as shown in Fig. 7D, the work clamps 
53A. 53B are undamped. The work W is clamped by the work 
clamps 69 A, 69B. The work W is moved at the left side in the 
direction of axis X 2 in order to punch the work W. 

Thus, the work W is clamped alternately by the work 
clamps 53A, 53B and 69A, 69B. ; The work W is moved at the left 
side in the direction of axis X 2 and X x in order to punch the 
work w. Thereby, it is possible to punch the very long 

work W, for example, even a coil member, continuously at high 
speed. 

In the process shown in Figs. 6A, 6B and 6C, for example, 
the work W i s bored. After then, in Fig. 6C, the work clamps 
69A, 69B are moved at the right side in the direction of axis 
X 2 . The punch block 11 and the die block 9 are moved in the 
direction of axis Y in order to form the work W. In Fig. 6B, 
the work clamps 69A, 69B are undamped. The work clamps 53A, 
53B are clamped so that the work W is moved at the right side 
in the direction of axis Xi, as shown in Fig. 6A. Thereby, 
it Is possible to form the work W. " 

Thus, the work clamps 53A, 53B are moved at the left 
side in the direction of axis Xi in order to bore the work 
W. The work clamps 69A? 69B are moved at the left side in 
the direction of axis X 2 in order to bore the work W. Further, 
the work clamps 69A, 69B are moved forward at the right side 
in the direction of axis X 2 in order to form the work W. The 
work clamps 53A, 53B are moved forward at the right~side in 
the direction of axis Xj. in order to form the work W. Thereby, 
since the formed rising portion is located in the direction 
far from the punch block 11, it is possible to punch the work 
W easily as large as its height. 

The present invention is not restricted to the above 
embodiments. The appropriate variation and deformation may 
'Vbe applied to other embodiments. 

INDUSTRIAL APPLICABILITY 

As understood by the above embodiments , . according— te- 
■ claim 1 of tho i n vention ^ the punching machine comprises the 
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work head having the ram and the tool and moving in a direction 

of axis Y on a body frame, the first and second work movement 

positioning apparatuses mounted at both sides in a direction 

of axis X in a movable area of the work head. Thereby, it 

is possible to punch the work at high speed. Since the first 

and second work movement positioning apparatuses are not 

entered into the movable area of the work head, it is possible 

to prevent from interfering with the work head. Further, the 

dead zone does not exist. 
Tjyi tfrsV 

^U^a-mg-to claim 2 of tho invention, tho firct r-emd- 

second work movement positioning apparatuses can be driving 

controlled individually. For example, while the work is 

positioned by the first or second work movement positioning 

apparatus, the second or first work movement positioning 

apparatus can be moved to an arbitrary work holding stand-by 

position in^order^ to position the work. 

y^ ^OTaXn^^^^^m 3 of the ■ iu v r errriu^^ ^ 

each feed screw is engaged by a clutch. Thereby, it is possible 

to rotate the feed screw by one drive motor in order to prolong 

a life span of the drive motor. 
A _ ^ . 3^4- Js Possibl e 

to move the work smoothly from the side of the first work 

movement positioning apparatus to the side of the second work 

movement positioning apparatus. 
Th e, c^tv.. TaJL, 

^Aco^f Cing - to claim 5 of the invention, — the work is * 

positioned in the direction of axis X by the first work 
movement positioning apparatus. Further, the work~head is 
moved in the direction of axis Y in the movable area in order 
to punch the work. Next , the work" is moved from the first 
work movement positioning apparatus to the second work 
movement positioning apparatus. The work is positioned by 
the second work movement positioning apparatus. The work 
head is moved in the direction of axis Y in the movable area 
in order to punch the work. 

Accordingly, it is possible to punch the work at higher 
speed, compared to the conventional method. Further, the 
first and second work movement positioning apparatuses are 
not entered into the movable area where the work head is moved. 
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Accordingly, the first and second work movement positioning 
apparatuses is not interfered with the work head. Further, 
there is not t ^^^^^ I ^y^ ere the work cai * not be punched. 

HzZ&smovGa in the direction of axis Y . The work is held by the 
QLs ^first and second work movement positioning apparatuses in 
- order to punch the work. Accordingly, a tension is applied 

to the work in order to punch the work so that it is possible 
to enhance a workability precision. Further, since the work 
is slightly raised in order to be moved, it is possible to 
avoid scratching the lower- surf ace of the work. 

^^ ^^"O^Q cTaim yg£ the inv e nt -jrO^ wh e n ^t h o j^ork n 
head is moved in the direction of axis Y in order to punch 
0^ the work, positioning the workJL^r^eaf^d alternately by the 
first and second work movement positioning apparatuses. 
Thereby, the work is moved in order to punch a longer work 
continuously. t J ^ 
(J^> ^tannrrl^ wp hrr-T-r^-i m ft -ry^g-g ft ^ . j nventi on, wiron — q long or 
WO /i k is 9 unched compared to a conventional method, the work 
Q^, -i^moitm^ clamped and undamped by the first and second work 
movement positioning apparatuses. Accordingly, it is 
possible to reduce a time for switching from clamping to 
unclamping^f the work 
0^ ^^^OQT^ijr^^l^^oi^^ 9 of the invention - , the work hea d- 



first, the work, is positioned by the first and second work 
movement positioning apparatuses when the work is~moved 
forward in the direction of axis X in order to bore the work. 
Next, the work is formed when the work is moved backward in 
the direction of axis X. Thereby, since the formed rising 
portion is located in the direction far from the work head, 
it is possible to easily form the work partially upwardly as 
large as height . 
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